The purpose of this paper is to analyze the impacts of local government land leasing revenue on house price. Econometric analysis was employed. The results show that: (1) there was a positive correlation between local government land leasing revenue and house price, namely local government land leasing revenue has positive effects on house price; (2) impacts of local government land leasing revenue on house price have regional differences and time differences; (3) regional differences are mainly reflected in the differences of regional economic development level, time differences are mainly reflected in the differences of government policies at different stages. It is concluded that: local government land leasing revenue plays a very important role in the process of housing prices. In order to stabilize housing prices, it is not enough to reduce the local government land leasing revenue, and it is necessary to make comprehensive use of various control policies.
Introduction
In recent years, with swift development of real estate industry in China, housing prices rose rapidly. As the whole country, the average sales price of house rose 128% in [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Analysis of survey showed that local government land leasing revenue has become one of factors that affect housing prices in the process of housing prices because of the land supply market is a non-market (XU Xiaohua & Wu Renshui, 2010 ). As we all know, the government is the virtual monopoly of land ownership and the only provider in land market in China. Thus, the monopoly characteristic of land supply determines the changes in the land prices have a huge impact on house prices. In other words, the local government is a interest subject which can not ignore their own interest in the policy formulation and implementation process of the real estate market in current system of government administration (DING Jun, 2010) , so how to ensure the positive interaction between land leasing revenue and house prices were received great attention. Therefore, the paper study on impacts of local government land leasing revenue on house price should be based on national and regional panel data. Now, many scholars in world have done lots of fruitful work to the relationship of land leasing revenue and house prices. Since land price was one of the elements of housing prices, a rise in land prices will boost the long-run supply cost of houses, thereby pushing up housing prices. (BAO Zonghua, 2003) and (Bostic et al. 2007 ). On the contrary, research by MIAO Qihu and WANG Fanghua (2004) pointed out that the house prices driven by rising land prices, meanwhile, the variation of land supply and land supply policy had great influence on house prices.
Empirical analysis on this subject report mixed findings for different countries and regions. WANG Yuelong and ZHANG Yu (2010) pointed out that there was an interaction between land prices and house prices in China whether in the long term or in the short term. KUANG Weida (2005) also pointed out that the variation of land prices are priority to the variation of house prices in the long term and the interaction between land prices and house prices in the short term. Meanwhile, DU Hongyan, MA Yongkai, and AN Yunbi (2011) pointed out there is unidirectional Granger causality between housing and land prices in the short run: housing prices are Granger caused by land prices, while the reverse does not hold in China. Ooi and Lee (2006) pointed out that the housing and land prices are integrated in Singapore. Kim, Park, Shilling, and Cho (2008) find a bidirectional causality relationship between housing prices and land values in the U.S. market. of the land supply based on year (quarter) macro-data, because of the test results were related to selection of lag phase and the non-stationary time series were very sensitive to research methods, so there are various conclusions. As the determinants of house prices and influence mode and size of land prices to house prices in different regions are different because of the real estate market is a regional market, so the study on year (quarter) macro-data can not reflect the heterogeneity of different regions in China, which is a major flaw in the research methods (WANG Yuelong & WU Peng, 2009 ).Therefore, this paper makes the empirical analysis on the panel data of 31 different countries in period of 1999-2009 related to the land leasing revenue and house prices by using the co-integration theory, try to establish their relational model, and provide policy basis for the government to control the real estate industry. As shown in Figure 1 and Figure 2 , applying the approaches of graphing analysis to study the representative provinces: Beijing, Shanghai and Guangdong in the east of China, Anhui and Hubei in the center, and Xinjiang and Xizang in the west, show that the housing price and the land leasing revenue increased with the lapse of time, even though there is a slight fluctuation in the land leasing revenue. The housing price and the land leasing revenue in east areas varies greatly, prices of house and land in west areas have no obvious change and the result in middle areas fell between the prices of the former two groups. So it is necessary to make a study on house price by adopting panel data model in China where regional differences are very obvious.
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Research Methods, Variable Selection and Data Sources
Research Methods
The co-integration theory is an extension of the traditional econometric methods which aiming at the development of cross-sectional dada, so if the sequences are not smooth, it would be prone to make spurious regression in the analysis of time series data. However, we can make these variables to the linear combination and eliminate the stochastic trend when some non-smooth vector has the same stochastic trend, which indicates that the long -term equilibrium relation between these variables. On this basis, the error correction model and the Granger causality test can be constructed to analyze the relationship between these variables.
The article makes the empirical analysis on the panel data of land leasing revenue and house prices by using the stationary and co-integration test of co-integration theory and to explain the relationship between land prices and house prices through regress analysis. At first, the paper uses unit root test for panel data to carry on stationary test and to lay a foundation for co-integration analysis. In order to overcome the deviation by using only one test method and the reality of cross-section of individual heterogeneity, so the paper uses various kinds of methods, such as LLC, Breitung, IPS, Fishier ADF and Fisher PP. Secondly, the paper explores the long-term equilibrium relation between land leasing revenue and housing prices by using Johansen co-integration test. Finally, this paper presents the correction model based on the balanced relationship between land leasing revenue and housing prices are not exist. Of course, the regressive analysis of panel data will be applied to study on impacts of regional differences and time differences based on the relationship between land leasing revenue and house prices if the long-term equilibrium relation between land leasing revenue and house prices can be defined.
Variable Selection
This study examines the impacts of local government land leasing revenue on house price. Therefore, taking the average sales price of house (Y) as the explained variable and representing the levels of house prices in different region and assumed that the variation of house prices can be completely attributed to the local government land leasing revenue, the local government land leasing revenue of per square meter sales of house (X) as the explanatory variable.
Data Sources
The study depends on the publication data from China Statistical Yearbook and China Land and Resources Statistical Yearbook 2000-2010. The researcher use the annual data series from 1999-2009 for land leasing revenue and house prices in 31 regions in China. The paper also makes a treatment for all panel data by using natural logarithm method.
Panel Data Analysis and Establishment Model
Unit Root Test
In order to ensure the reliability of conclusions, the research try to make the time series of land leasing revenue (Y) and house prices (X) to stable by using Eviews6.0 software which includes various kinds of methods. Note: △Variable time difference, inspection original hypothesis are put in unit root. Lag selection using Schwarz standard automatic selection, inspection form include constant and trend, *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively.
As shown in Table 2 and Table 3 , the result of empirical analysis showed that all samples or the samples of various regions could not reject the existence of unit root null hypothesis while the regression equation included constant and trend, so the sequence of land leasing revenue and house prices were not smooth. But the series of house prices (Y) and land leasing revenue (X) showed their first-order difference stationary, I (1) process, by the unit root test.
Co-integration Test
The series of house prices (Y) and land leasing revenue (X) showed their first-order difference stationary, I (1) process, by the unit root test. On the basis of the result unit root test, we had practiced Johansen Fisher co-integration test and analyzed the long-term equilibrium relation between the series of house prices and land leasing revenue. Note: Inspection form choice sequences are deterministic trend, and co-integration equation with constants and trend, the brackets to estimate the amount of concomitant probability, *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively.
As shown in Table 4 , all samples or the samples of various regions refused the existence of co-integration at the 1% significant level. That means the long-term equilibrium relation between the series of house prices (Y) and land leasing revenue (X) can be defined.
Establishment Model
The result of co-integration test showed that the long-term equilibrium relation between the series of house prices (Y) and land leasing revenue (X) can be defined, so we can use regressing analysis directly because the phenomenon of spurious regression does not exist. There are three empirical models can be chosen according to the differences in different regions and times, such as the mixed effect model, fixed effect model and random effect model. F test and Huasman test showed that we should study on impacts on local government land leasing revenue and house prices in different regions and times by using the fixed effect model. So either all samples or the samples of various regions of panel data are made the fixed effect variable intercept model which includes constant individual and time. The fixed effect model is as follows:
In the formula, it Y is as house prices in different regions and times, it X is as the land leasing revenue in different regions and times, * i  is as variables of regional differences, which reflect individual differences impact on house prices, t  is as variables of time differences, which reflect time differences impact on house prices, it  is as stochastic error, I is as the number of individual, t is as the time advance.
Analysis of Results
Analysis of Results in the Whole Country
The house price is the explained variable and the local government land leasing revenue of per square meter sales of house is the explaining variable in the regression model. Note: *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively.
As shown in Table 5 , the results of analysis shows that the local government land leasing revenue has positive effects on house prices and the coefficients of effect of land leasing revenue on house prices is 0.037, namely the land leasing revenue increases one percentage point, the house prices will rise by 0.037 percentage points. As shown in Table 6 , the paper also considered the factor of period and the time fixed effects coefficient in order to make further analysis of the impact of land leasing revenue on house prices. There is a tendency for time effects coefficient to show a gradual increase in 1999-2009. All these indicated that the land leasing revenue plays an increasing important role in house price and it also increasingly becoming the main source of local government revenue. At the same time, that is also consistent with the realism of local government revenue sources in our country.
Analysis of Results in Different Regions
According to the division of geographical area, the paper analyzes the impact of local government land leasing revenue on house price in each area respectively. On one hand, the impact of local government land leasing revenue on house price has significant regional differences, while the effects shows a gradual decrease from east to west. This is because the east area is the most economic developed districts in our country with rapid industrialization and urbanization which have attracted many people to come to settle, so all these lead to increased demand for housing. However, housing construction is always built on the basis of land and the land resources in east area are much less than those in other areas, so it raises the land prices once more.
On the other hand, the individual fixed effects coefficient is positive number in east area except individual provinces, while the individual fixed effects coefficient is negative number in middle area and west area. The results of analysis indicated that the impact of land leasing revenue on house prices in east area is much stronger than that in other areas at the same period. However, the impact of land leasing revenue on house prices in middle area and west area is not obvious, this is because there are many people in middle area, and the land resources are much less than those in west area, so there is little land for selling. Meanwhile, the function of economic fundamental of Sichuan and Chongqing in west area also plays an important role in promoting housing prices. Therefore, the differences of impact of land leasing revenue on house prices in middle area and west area are not very obvious, as table 5 shows.
Conclusion and Suggestion
Conclusion
The article makes the empirical analysis on the panel data of land leasing revenue and house prices by using the stationary and co-integration theory and explains the relationship between land prices and housing prices through regress analysis. The results show that: (1) there is a positive correlation between local government land leasing revenue and house price, namely local government land leasing revenue has positive effects on house price; (2) impacts of local government land leasing revenue on house price have regional differences and the differences are mainly reflected in the differences of regional economic development level, namely the impacts of local government land leasing revenue on house price in east area are larger than those in middle area and west area; (3) impacts of local government land leasing revenue on house price have time differences and the differences are mainly reflected in the differences of government policies at different stages.
Suggestion
The results of study on impacts of local government land leasing revenue on house price have important reference meaning to reform the local government revenue in China and develop the real estate market in different regions. It is concluded that:
(1) The rising house prices are caused by over-reliance on land financial of local government, so In order to stabilize housing prices, we should standardize the behavior of land sale or establish the Land Fund to change the behavior of local government which overdraft land and blind planning ,but not only reduce the local government land leasing revenue We also can make comprehensive use of various control policies to stable house prices, such as improving the real estate taxation system and increasing tax category in the house holding link, so we can reach the goals which fight against behavior of house and increase the sources of local financial.
(2) The results of analysis show the unbalanced development in real estate market in different regions in China. On one hand, we should encourage local government to make developing financial revenue policy and to make fiscal expenditure plans conform to reality. On the other hand, in order to make the coordinated development of real estate in different regions come true, the central government should increase investment in local public services through financial transfer payment in middle area and west area.
